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FIG. 1. DIAGRAM OF INVESTIGATION 
at »qu£tlon $mt tt# i^mim &i »to«« ©f mm t^mim aioilaf In 
ft «# &1|f«t # a®©Uto'r m £«X» 
tm0>, $m0lim » «a.^  of CtlpaNi 2) 
in 'ftI'DiM @i m» A ar* in »' 
»f AtoKs of im&lter tt&iiet 1* l«l eC%t) (sieai»ia%«^ ti.(»& 
%|w» I t€)imt« afeoati Sm ia'%110 §!»% &% & m,m%mm x from • 
# * 0. IR«5«i fii'ft I«w %h« a®* flttx »f 
mmmM I#  ^atNy^ t i« 
_ dm rN A 
J - at ~ dx ' 
ms» ef tito «0lut« 
Im '.,p| '4 ite 9»el'|diiia of 1^ « iM  ^i» t Iki llat 
M, -fi^ i, * fe«f 4» «»i « e«0«at«»liea of talwi# m%&im la 
i ite i^ fiiyiion 4»itf^ «iemt Ia m i^»m. SfaaH  ^(1) £i.v«t 
%h»' ni ^ mmmUm «f talat® &%mmt la ih» tt«a% of «.«*, 
&msk Jk ©f ms mlfmM is %®issi» ®f !&«• ttliat# Boaamtfatiea 
'ir»li«ii mt&m *M »<a.iWi# mM. %M n^aitaat ®. 
Hiic*®. ®««fiaa4 law wi^ m t« Ife# wn^ flatiimaafy ttet# of flew. II 
sat f3p« Cl) ©©wsit^ ftiei ti»» »»%• of 
M,« #f i®lmlt %% It 0mm :p> 4^»l. 4a %&i 
m- m 
HHI iwiiiI ittiitii m ^ mTssem  ^tiie 
'$%mm at 31» 0 «& * • ?E it 
m = J" c A <1% 
Ws": 3Nriip«nl to x eiy» 
^  =  c A .  
a % <3) 
I# 0^ Um ll> i« ttfliififflEliiiit#!, m »iH«- i^ tpee* Is® x if 
^ A ~^ ( r \  ^ ^  \ 
-— = A ^ D 3- (») 
a * 5 t  3 * ^  • 
if C3I i!it.& r#i^% !«• t it i* fowift «»! 
^  =  A  ] r ( ' )  .  « )  
3t o^c 3t 
SalbteMsMae #«n»t. |k) yieat^ ttiidbMi 'SaMi-
II • 
Direction of raowmsnt of 
type A atoms 
FIGURE 2* CYLIlfflRICAL SLAB OF MATERIAL IN WIICH ATdlS OF SPECIES A 








FIGUBE 3. DUGRAM OF DIFFUSIOU 
WAFER WITH PUHAE FACE COATED 
WITH A THIN LAYSH OF RADIO­
ISOTOPE • 
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(3.1) mm tthm Im wHHm 
tft %©»# isfe® S:«sii.iriir 0 m 
BC _ p,  ^ , 
•lOmm 0 i# tli» swIlftV is mmt9hm/M§:* 
!&i af (It) will aow la iwrivM for tl»i ea«* 
wl»y«s •«»©«««; fp&M m lafiB4t«ly sojrfiae# 
mi & o» t'hi flaaMis*' Sm$ of •» jwaat-iafiait® tlali 
nites® aols |ji tte fm' %M.a e&sa %hB 'h&mSatxy 
•e<5:3S^tti«|: «P@f 
CCx^o) -  f (x) -  Q S (a) ,  wi^ere (13) 
za I i { t )  =  I  e  c / x  ,  o ^ n d  ( l i t )  
"'O 
a —  ^
3C(*,t)  
 ^ o ° • 
?£. =0 
let s .wi $ « fCt). (%B« €wa tlM aolultlm of eqpf^ tif 
(12) ©f ««p®a*i<« of wial»l«t| %liat !•» 
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3 
1  
m- %$ » 
W®t tJte iMJiwIioa nf 1.21) em 
X = a. c^'^% +" 4- . (23) 
CMilJiiii. •%lm mm^%9: &f its) «»& i.S|)« » fax^ i<ialttr teiutldtt of 
(X6) i® f»a4 lo %# 
. -rot 
ll.ff»»aM»feiie^ : it%): wlffe I# *, #»» oltnljui 
-rot  
(25) • = •k_(-AM/n.-A'}Li 'Bod-k.x)e  
 ^X  ^
liiag i||m» irnmSmf Cll^ l It la tviiiMii %lm% 
9x -
= o 
r = o 
=-
(26) 
Mmm-^ 1 s «ia 'i@' efnR.lt#s yamm9 
C  = / A  e  ( 2 | )  
SdW* SS6@ffllS# ojt %@rEQ&teeV CX3))« 80 
flisl.1i« @f t«imli@att aa glvw is. C .^) vili iraffi®* to gi^ o 
II# fww'wil wi|iaM:#a to |Hfo%l«i. Ibwoinkt., ^  tl»» ff^ srpoelttott 
lOm&tmf mm &i m%m%%»m l» alto a «olmlf4®«k. f5tei», tho gtmorsi 
II 
mWilm mm tlwft %« iat#gfa.ti»g (27) tureae all valtw# of 
k fymt: 0' tt «0 • 
CC'^. t )  =  \  A C^-kx & ^ (2g)  
wtoiTf A • Hk} . 
te of iltei iboMyter (3.5) oa*- o1it«dai> 
(29) 
iy,.s M tlmn l« Igr tun^ isg fomelwr 
•— in •M'l m I •||- <&•,». Ill Ml A 
C (r ,o)  -  -fCr)  -  QH^) -  JA(A) Ax J  A 
ACit )= .  (30)  
ig^ ose Wm Mltm tmrnl i tm 
r-^v 
SJ  ^ ^ > (3.^)  
m-*'m f i» tm ^Cx*) 4a ft**) ® <4 ^(x*)» 
(^> 'mm !>•««»«•• 
A(A) = ^jo -^je'dy'cMi-i;W'<' = ^Lf6')'Mkx''i': (Ji, 
m •• 
i|«9# iMe  ^ m ttilm •xetft in tli# 
ii©.®4 ®f iJm oriiltt, C31> i^ wt 
zO A(^)  = 
TT 
IM.S tf ii> iti) mt feat 
-  / tPt  
cc%,i) = •^(J Ax. e. J A, 
(32) 
<33) 
fM« mm. %t  %f %il iNe fexsmlA  ^  im 'Pt t lrmH 






%iA. s|jq»|4fi«&l|@m tM.t l'#tSN3Mii 
CCf. i )  =  (? fnOt' C3f> 
|&i« is %• /-jteoMe# (Wdlmlim ®f lii* f^fasitMi •it»iti«» ia tbi 
wTmm ft tMHy tut ilaile.« lapty ®f ]ratlioa«tiY« a»t«riia. is 
#«!t@®il»A m t]»» tee ef a 8«Hi*ii^ {U.«# i^aainar. 
If B,: axii. t ei.79  ^o%l«dmt % %iikia« logupil^  
©f C35)t 
(P 
'  ^  ^  • <>«' jvm: 
• 3-9 • 
Vlw first ttn m ^0 ei^  #f (5I) it » eeBttaaft £»«> 
& giiM. @3^ siiiest ttSit 1lfiNSC«) • tlKia (|l>) ma l»« ]f«ifitt«tt &i 
C -  CO/Jst /LJO^ -
@ if tta a^ filr ^ iMtmim. oo«ffiei«at 
in t tin tint iA mmn emt x tli« 4i«taiie<» ia m ftm 
tilt SBfSI? 'iBBlllsySNI* 
It i« foM ia#«X'iiMi.tal.l|i' tlftt J»i«a3.tt Ia ilxleii Mm 
'bM a^sT «oihitll6i9W »%&m &m oa3.j aj^ eHroadbrntalir satiafiNU 
M** »tv«r%el««s ii»ttifiM»toz>il|r lytsn^ iM 1^  @tmti^ 37) • AMltioaaX 
ilii«i@tl.iA f@i^ t9 viii "Ni tsteft i» a l&tsr aeetli^ a. 
If tm 9s^ m&% $M 9^ %im (33)  ^ tiM aetivitar 
ftt tiMi i4i#tli * % 11I.II %• @«36S of it» 
at m.« $* If tlui. Mti'fl.tr at a eaiHMla tiftli 31^  i» 0*3^  ^of l^ t 
at tlM mstimmt tlui' a^ tift^  at S.ilf ie o^m t« 0*Q10 of tiiat at 
ti# mtimm* fm p^n&titi- ai$' %« «aSl«4 tiM ai^ insxiaata |><nuitf»ti<ai 
fbsftk. &» ^ wm 0t »!_ eal.««te4 i» a Mffmim ttmmi. m r^ 
inxf £^m m tt mm $im §M3& «»• If la a pis»ti<ni3ar ease iSm 
iifteloft ms)iii.Am*> In hmm m& a miaotioa i» mda &f a 
mmmsim* bobM, mitaMa t%M» yi^ irttt i^ fj^ ialeA tlna oaa. %m 6»%w* 
fjg^  ciM  ^in 'S%0BP  ^5* 
a# ©%|««t of tfe®®»#ti«^ 42r #i^ S3»»t8a woitE im 4if-
imlm lifts t® iatax^ eiiaM tlw i%iaidi«ett' @f tlui Mtfmim eoaffieiaftt 
3! 
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§ APPROXIMATE PENETRATION DEPTH x IN cm 
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DIFFUSION TIME t IN sec 
-9 OMS. &th0it in«i«.%it*. 
lilt ef tl# miMwim eotffloimt ham 1mm imaA 
t# Q 
~ KT 
D ( T )  =  a  e  ,  ( » )  
liwjro & i» ia*  ^
mtimMtm mmi^ $A '-m^frnXt^ ^ ^  %mB^ta.1m3m ia %, aaA 
% in* .i^ «t«iei^  iMlot /^net. If loc (D) i« fiett«a akj^ Riiuit l/t 
h^tiS' i»ii«ttt.4t.»a' gfcswtiAt %t.i«Mi. <Mdb»i>«M||jtta4 ta n 0 dJP' V <* «l . tlMI 
lyaAiSNNit^  "im tt)-«a^ i f^ew vaSiMi' of lof (%). 
&t % mM.'% ulilaimet f^  IIM Mifmlm <at a «iwMi alrai# 
ip#«l#» Is a. tei!M3#liMW» 8#214 of aiw of e^ idom'blo 
twnaiy tiii of <4 aii4 % for a 
flirtai aim ntffioiiM&i to tfoie^ y^  tlio to^ poraloro dt^ nO  ^
am® &i Wm- 4iifmim  ^m*if% l^m% a n^ io toi^ om^Hro 
 ^ ili^ t of ll» lemm i* wilttss point of 
%m »©il4| 1^  low liult ii «®t ptaistioml oomsl^ fatioas olthor da* 
to  ^aim »kai«ra%l« to oeo«r iM tlio oaao of 
Itoe l4^ :ro#t wsstitiigtieto of iiff&il^  qw to tlio^  mffiawlty of 
«3i^ wl»l»i« at a ,ISMf feolow rooa t«aB|MWP»taro la tfao «mmio of 
li^tesoS siBswgtiPiiSiBBSs SSfftoiAos* 
tlA«t «Affto(i«» •^ tisaa CD a«i <7) ti»t til* iriviag fojpe* 
for |« tenlolioi lir til* meemk^ mUm A nor* 
 ^ tern i« immitM& 1^ -
%lm .§mMm%. A. mmm, il$^»«l^ »t tM» £»mia»* 
t l»  is  %3f ^  
I 
t 





l i  
I  t I  













FIG. 6. MELTING CRUCIBLE 
W'mm Htm %%m tateetioa^  ms sipgliet f@r | m mim> 
m$ wlliag; of M s^ sa^ e^i* lateitoiii 
ms Iteii IwMfist «lf wBt lli' wmmi' tmgt vllitlii 
«3|2.. 1^  ^Mplyig flomiMft lr  ^ » pair of l«Ai 
SoagB* SsittsSlsStiiy tliiysAflw -iSe fCtMn l^ilo was iiKiwts4 sewissl ttwi 
to faoll&t&ilo wIjI^  of mm Molt# toMovlsg %1m onM l^iXo mm 
llui iMM&M auoS. tfiwaloA* iritolo lam* 
estee m® «li»i« lo jpMolo i||wr«^  «iadsc, Afl«f 
llM f iM& tetlati tlio omoiMo im wmmaA, imm llw iateolioa 
ttoii mi, ftoi 0a & Imm 1^ o<^  lo oooi. Wfsm eool tlit la»»8 «l«if 
mn mmm  ^im» lio oDi, otEMt ift Mlnalo  ^aiivio It U 
lltet 9iM0.» nryotal. aosttosii ta tfeo i^sm ««*• oftoa f0»ii&. 
fii of ti» tottioiMi «a^#t v^^mafA mmM mm Mbm 1 ia  ^
aiow IM '%o%to» of  ^oo&o li$ 
I» fyolialaaiDr fwao & mmmreisi. oojpor fo»4tor TO# «»«4. 
Wmfmf, llio Hi® of tM» imlotlnl. mm tlao*  ^lops of 
•1® ilsi^  m*i t*m «»toHia wsiro oofowit & yollow 
of wkmm. *ll#i r 
Ito oo^ >®r nsot I# fr«|>a3» l8roslli8ti(» »»• 
mmmmtelA i^ ar mm  ^la^ lolk^  wm onlgssimft la » «Mnai 
^mmm» &e fwlty of «iis «efpi» ims aot i«lo«iili»it. iswwror, it 
is poiatti. «»t im Ifcwi feaaebOfll^  liaiil tSh# ttoartiag mt«ii*X fo* 
*©4 li em»09^  m toili^  fit* Hm %s» of oli^ tfolyti® ooj^ ir. 
s6 ** 
«• giiwa t» lf««aa.t BaailNiok, It 
If »S2 ti«r«f0y#, that th» switjr 
ef tilt <3(»pt@r liati tii it tim M|^ «r ibaa Utai givea 
a'b9?@ tliisi# mm mmommMim. #f laffarllltt at oagrgta it 
»fl.« is mst tht f%ai»ia ftenam. 
Ibe iiMll^  »f «S(ifp  ^is «isi«l<i t&m at«d im the 
f»iiwl Hsipsftllptiiitt iis« .WMmrtA In tint f@12j«isg tsjr* firtt, the 
©f €fc0ai<»a,iy psw mm ft»tej»ia«d Igr utiiic 
ft iriMii'ttx'* il^ sit ^ mtag tiw 
"TdliW' 4m  ^im iiii<ia»t«^  of flbi«itl?ar siitd f%|rtlet^ . tlw 
fonad U 1»t 1.189 
ftie taa.»» 0f lit lytHitilf iitaiitta with 3^m% ai^ ttriac 
4W llw IjM. «f lit# Xtaci, % tii^ t CKi^ taS. tO]^ er tase|)l« vat 
Im ftl#. ilimslf, 1^8 tita^t wsmi vti#«d. i*ml« «bui-
i» Ihii £p«« %}mm 4&t& tlui^  Atatity of 
|M« tli^ lt @f|rtlii(. w&fiv pri|mfo& fron intimw eat% 
emmmmiA <»o^ « mt tetomlmet lo %>t S.fSi £ m% 20*^ « 
86s» vani of nlf' .@§^pieaf is ^tfubin withstt tlif ti^pexiflitas*! 
mmit m tlM fi^  ii3qrp«*fii«o tia^ t 
<3»r»'talf 4 Ibi- ii»ii% of pam aatt imns»r«ial. it««faiiiod. tv 
it 0,fm la IftM# I. 
- '27 -
of iii ^mm fttr .faMt OmilaetiHP &%- 20^  
C#t/eiP> 
at Jf « ail ili dH JS0iriK!Ni3UM 
pm0 mm  ^ S.f5n 32 
*• (mm^m»m0^mi, p&Z^^m^§$a3,)' f 32 
$.$m 32 
Jwt 4 0,037  ^% 
Cfia«-,pal,«i»A 
8.93B 32 
mm  ^• Cutf*!®*' 32 
'^ wmm t^ S,fl  ^ 33 
3ii 
fiWBMft, <»irt mm  ^C#i®elt ^stul) g.fiL y>—iwHilfc • ^TwwiKSKw 
I 
I  
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PULLEY AND CLOCK MOTOR 
ASSEMBLY 
IRON(BALING) WIRE 
COUNTERBALANCE GLASS TUBE 
ASBESTOS COVERED CORK 
GRAPHITE CRUCIBLE 
TRANSITS FURNACE COVER 
GALVANIZED IRON SILLIMANITE TUBE 
KANTHAL WIRE COVERED 
WITH ALUNDUM CEMENT SILOCEL INSULATION 
TRANSITE FURNACE BASE 
QUARTZ TUBE 
" FURNACE SUPPORT RING 
MICA DISKS 
FURNACE POWER LEADS 
ASBESTOS COVERED CORK 
SCALE lcm = 2.5in 
6in 
FIG. 9. BRIDGMAN FURNACE AND ACCESSORIES. 
- B -
mA ii«#i in «hl8 Mow 0emiM$ iwtfti 
#ffsls3.*' If "Ite *« l^ g^BOPS f» 
.<i&. lEwiAlttiL^ t #l,1Wli^ : #|r %#.» Ii)l Vltftt. IKSMR' Wfflittft OA |k X*%f% isM& 
0,9*  ^ «f tla» irlatlsg at 709« 
 ^ SlBfil363^ 286yB %4MM|p'4l9R|k*'''* 
SwN''' TfHS'ttWWiWAt^ . 1||f lifew iWI#d6MSl0N® Ik#'  ^yfiH f^l^  
lite lEauni'fclnttt 'mijmm mtim tsStS.* Martt Hat# shKB'iid to 
WlaSIS '^ I't g, }, A'yiA SSjlWlSW* Itt 'fc^ * WKjj^  9, •<flL»WI* 
fltltlll iGNlil @f iWllMl. nm^i iS%%«l»Mlt alMI ilMt •liIiMKIli«« tlilMI. 4n«t 
silpplig .@t«ir 11# tillimilltt * it m» «ea««& vitli.» titlel: 
5.®^®  ^ SiliHWillBB SlWIttS'* 
»si&i Qf HHsHni.. tellji^  wmm i^ %«m$, %« to* 
Pit %ism$mal. :pi«t:iii* plli»«« wmmA tot# «%)jraiult& b»3l«» to tl» 
IxfaMll'S' IM* iiftie 0t tip ftaniMENi* mmmrnSk 1»ir»iMB %l&iiac ftite 
idrewii. t»tft tin. %0lm to of Hit %ta«« ttnttoal 
p©8l'S* W&mw l«i« t® %%»• ^mmwrnsa. %i»mm *«»« •««ttrely tM%m^ 
mim» nmmmim «a.«iitoi #•««• «BMi «i9p-darit4 «a4 
!»*.©& 1# %« 1.5 latwwi 
ibi ndiNi t^ ' «>f m ixy* 
•m%m laftot tfe# m %tm mm mst 
•&mm& m$ %mm tlat® rnmm, H It W •«St-l#eiEla« •«»•»•, Hm 










FIG. 10. BRIDGMAN FURNACE CRUCIBLE 
Mi. t# 'tim mm Ir ««t 9mmm^ 
%m  ^%mmw twis&lt mwm* wit« mt«>4 »«aMi to tlw •iXl&Mif 
||« fmmm ltea« rninclmm# »lilti<ia« INmmiui* of tfe^ ix* 
INt s^iipsmtnjni of Hie fn^ aaiNi' tmn i«tif%laei Igr mmm of a 
SteWBBEstowS. tte®Ki@W|i|^ 3«'l n^ - ajptSBSt l%(l itoSMkSS 
flw M p&«s«4 t]bs»eiMl3i» a liiOls Ia 
tte tf m gp!it^ ia.3^  mM limitt* to  ^iiwi«« iron 
fws0*w #s*se . 0^  fiii^  uNSKpft f&8t«3Bi>#4 to MjaStas 
pm%» iftim## It m% #f eontaot «it^  tb# a^ tal oaM. 
sMlsflilar' -tiesBwaSljiae fli# t3B*®a@s<nii^ # t& am i<Ni l^ tk wd a IBsNmL 
SS®tSB8iesBt l'#ite*^ B(g ]g®t6&tSfiaMltW W# tWjggHHPStWS 
«f ftifimsMi i^iM H)#' ii&l%m>'& m it bi»tt4 lap ffi&4. %Tm %im at 
it tmmM. #^ *S3ji.lidLiii ftWttliS iwiSly dst<K65Kltti4> 
&# teMMi mm 8«|^ ott«4 m a Mm to a tiO,! ns« Staa4. 
ite .&X19MI mmlmi^  a tftetl^  @f » l.«ai« ia.a®4 «wfts t«li« (fi^ ir 
S«t.«iiltfi# fo^ «f Mlmstiw ti3&« tffa |-^ il| 2^  ia^ iot Itmgt O.S. • 
i&flltfii i..t. « I 4 ooEtaiiiiiie tl» 
#t %mm t&WAM tfea 'fBati* taSM». ®yi lomr paart ©f tl» 
fMTls |>x^ |«tttl«g' S iutt^ s IHIIOW th* iwmm WttdK, «&• 
it«t|,#i Witt a t4,||iil^ #lttlag, »«J»#«t®«-eoir«»#4 eefie. IMi y«l»^  a4* 
«»«tt lAtMa t»i» J^ ea ilrtei »»r« Jla#«4 m Up of tlio 
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1000 500 0 
TEMPERATURE IN *0. 
FIG,II, BRIDGMAN FURNACE TEMR DISTRIBUTION 
* 
%ism- ii' ftm i la i teori  ^  ^%ma6 sX'Og. 
te mm »^%im a  ^^ nmettte t.s lawBrst wtiX it t<m<5lie« tfe» low«p 
eoife mi,. %imm 'imth ttos- le««i» «»ft ®0i?tes ar« 3.aoi»a©t H allow aljp 
%# '^ bii fWtt4»e' i« %hm x«48«4 iteiimriffi.t so 
%M • iia« mM&mmi. m Ih# • iM«# ©f ,fe® lilw is o3ddiss«t lo a «ofi' 
feifiior* fkm -mm. %•!»» "fe# wmMli It tMa is m% den*, 
tl» liine 0® «wi.l Tigf®? p®ytts ©f ia» ^mx%x will pre-
vm% 3»©ml ©f tbt «s,3»ai,"ble witlKmt t®t«.3r»l.y musmm ot 
»fcMs »li«^  tiMi tsaaria wr« i^ai %mep» a parlilettliMP 
tiiw- Is ta Mimimk • .|a' ai^ likfa .»g#f 1^  *«&«. iSEatt "to# reaawt ftm 
111# fwmm th« aise ii»s©iir@&  ^fillli^  tie tulw wllilk iiitjide 
»#i4« 
iW®«4%ie iwm %lm fmrnm It it ttoelti m& 
•ftttilwii, ^ aaomt mi. l& iilml® ai'feri# aeid %& t»tr«iaaia« i^ tiier 
i,-! Ig a ©I'i'ilA. Ito epiNffila^  Is a sia#» etjratal 4f tl»2'0 ay* 
M& a^iifc leMteit*. Wtm, s @:l^ # 499^ 3«sCt speiiiiaea i» f 3«at@4, l^ ri^  
§f as* i*f» tmm li» «©#riiaafe®4 rafleiilioa of tl» lii^ l 
tmm « p&rti^ aai? mt #f itlsa^e- plains. 
SiB0« III* 'telb# @lda3'& at %ke m.& i3m o|>«ai»c a% 
top it emU-t ©adlte^ tioa of 6I» ®e«|diiit® -esPttSiib'U o«aui?ii. 
Mt« m .tailial, ia wMito tte® «oata4aet la fmlwi in 
m«e4 mi> la 9mm of lli« t&t tm1»« i« asaaatially 
«» '^ 10 m> 
it fb»a pari»Mi|- a sdxfear# of oarlftoa 
sMdMiA «b4 4^  tat^ ipoa s# t&et $9$ iais tte t^ lw dnriag « 
xw l« m €^ % Im oi^ iixiBi tlNii' %%m impoy vMeli isett*! 
I^ n. Itel l« oagrfm imitefiBg tlitt t^ u^urti t^ l>t 
i» tflioMMl Hf tte iiiufse' of iam<s3iEi#s«d slsae iaii<^  it fcnwA 
e#r«ilig tte m&l .p»t @f tte- tmtl« &%&9% %ha top of ioiiaAe*, 
9mm»» of tii« mli8$%m%f m.i0% oxliiitiea of Ite srafMt# eanK i^a* 
it it iriiNyei «bi fWt«ts emir » of tli« omoiUltt 
is .«i»%«iii &w  ^ i» mA wm* ioSkSi^ piMfiVIr* m emeiliX* em. Iba iitsd 
ft sMSwsr of liasff,. Wm life 3f m eim«iM« ooaii -aaMbte^ Xy %• 
1|f 'iMiijig 9M fttSdiipliBS'® in tlui '^wx'tB 'jt^ iirtni'it it 
Mm% 'MLf lit Hui nuis «e^  'msMiCBsfid %» pt&Smtng tiiasle 
sossrstal,®. Wim »l3^ « na^ sWl# «!?»«» iwp4«4 ia eonposition fiPo» pi«p« 
m i^$m te pm i«% ila« !»»#»• Six @v a©r« Imrs wear# apeftiired f«» 
m tm ilb« Kit* @f tM tea® «»aia.«. fim ti&glji exTstals 
:ft rnAmtm «f 3/% t»sfe aad *#:r« ivm 3 *o ao*» 5 inilMwi 
$]M pi"«$em l^m of iig^ ear slugl* 6«3r«t<sti» mm a&t &tt«apt«&. 
1^  iil li* tot ni m wmismt of tisi^ * 
iffitsls va» liittftt&iiii ^  wmi. sf u tl««t»^ la3f«ira,^ * 9b* 
mm 0.wm iM B» 
•• •• 
2 
9t mm BfsM BiagUt 
y^jffttef-iit flhiNHHSi tilw SiPlrdSBWfli liBl8is4 
Sfpitsa fIIS - $«tfc«it 
m 
1 7*3 n-t i,% 93.3 4 0.S 
1 k,f m'3 z,k ft*& 4 2i3 
f 13.5 «.s 13*1 .^9 4 0.^  
m 3»3 9«.T l.g fi.2 4 1.5 
w i.li $]..« l.i 93.8 4 UB 
•'iWiSSSMIt ffi%%ffir1iilt'fHt StB. %P$i<SjpnBS, ftHfTWOT* fOX' 
trngmm  ^ i« la 9Wbl,» 5. 
.|» 111* Mlipgitt m%h<e^  0f «r7st«ag «raeiim« of 
in 
Hall# 3 
Sinii|gnggB«aiaax'e ASSsiwS ill. lik# B]fi<^ pniitt yiopiittiio f&9 %9xatiai 
•IttEttt' QsetsmsA j5S|S y^fc^ g5MEei||j*2gj5Bfi^ ^^ 5^^ 2£52^  ^
<wll«) 
t,i m m 
6.0 m 
$*$ i^i 1@N0 
7S 111© 
ts late 
S^Hk# m '^& III# 0mMm% it jngviid &.lmg v^&ti&mxy 
•H"w' W' 
lii» pi3Pti«ia«r fmmmm uie^  i& tM« t&v«»lisati«tt it 
W liyprM *^ Wm mi#t m tviwsiMft imm fiff«uNi 1 of 
.liii p^ SliM. lilli a pl.ti« mtkmMMg, itm tlw Imttett 
0f lit.® eMil%i.». M.S fint fitfeiiA i&ln a in ft «t««l «Brai^ ta« 
I© o# e«3®«p «•!»« tMs 
mm mmummiA.. l9»9f?«fox«| i« Wm px^ stut imettiffktim 
mimw mMtimtt&m vm» mM im sftd «rfii0l1»l.« vi^port dttipit. 
A irlllbt % mmm mm iui«4 it). 
IMs 3p«8l«4 t« a wiml pl&%fmm Hm » i»l«r-. 
WlliL. m &smi-mSM &w om m 
@.oiisite>fiM.« «f Ite Wmm wi^  « 
stpt^ mm mmxmA* «»ii: im imuim wpmimmm 
mM wm of ti»i 
3.&arpi mm&t of sine i%liililiii#i. 
tn 0|}«raliM ii»Mt i» until tte ®f tte ftt 
tlui 3f i9 ill* wftitlag fO'int of «li« m1m9l 
toSSijWHte Ikfle*' feltf. aAl%«B. fdS* SI tlsB* 4^  oo^ oi<» 
ls« 4i|«i« i« l>«p». Wm %mi^ m%w9 ef ilw fmmm ii oe»tf».U«4 If * 
ili9ii.«e itemttitil tttificatiiii'* eoatxeti^ r. 1^  
m@liM$ m%% im iUl* toilsiaMiaei la Ae%imts<(Nl 1^  a. mm, §aaM( ui«a ia 
IMS tsf««tlpt%ii»i mm mM m m to Imm lb» w^mwS^r 
m t«ici of smmmal ImiaroA di«inKo« Q«alici»i« »t 
m%m ftm 3  ^ 'ps» %m»* iwncliBiMi »»%» of metiMg 
1^  Biasplr tarmiiag. off !&• fomt 1N> tlio fiSQmft«Hi. Mtiaqpitt at |^ «IMaf 
@liigi# aqnutaift wiNiljF iiitiiisig off Hi# flam0it fotwr pt&wA 
. 44 • 
SCREW 
CAP , 







FIG. 12. VACUUM FURNACE CRUCIBLE 
Wimm*, lit im.  ^v«i«aiia« wtm 
®Bll# ItM'tww  ^terti ftkmMiim *# i ijM&IIjIHllWP* 
in. nmm U SkmiM wsMmg % mm mm tot m/m. 9avli«al«r a»l«l 
»l»gl« 63^aa fiifSi.|i «II W fOXsim? jsMiimiitM 
iM CHiM * 
CAM FOLLOWER ARM 
ADJUSTABLE 
CAM FOLLOWER 
0.075" TAPER TO FIT SCREW 








lFIG.13. ADJUSTABLE CAM FOLLOWER MECHANISM 
FOR WHEELCO CAPACITROL. 
 ^mlm§. mm. f&ltmm i» •el aa& »% Hw- Mi^ tl 
%1»» «« MIAI «t 'tli* ItotfeoiB 
ll|^  &i li» ts %h» »elli«g pdimi sf llw mlia tuMKU Xb» 
WalysMliM i* me$Bil'64 BWSM IO tlsb vlsKdiftim m 
ilifti II* KHu^ pimiegNi it tOmM MJbof' tfewa ibftt at Hi* 
. J i S .  
umr m& of l^ e, i« »% « lsm)»ra%ave of 
AimI ICK)0®@» ie# n^Sjag @©»«P iwyslnlg, ^ 9 mm followtar 
MiteniM mm %&^§. i# 1^ 1 %h9 msi^ mm mm ^xkmeim tli« indimtcd 
ei tl» W^m^m ««iatt»ll(KP mm &% a&m$i 31PD .^ 
. fc g«t, fmmm % I® 3 
hmp$* MUr mw^%0:%iwg » mm m%mM t}» mm tim i» f&r tlu» 
It &m%. msm  ^%m misd&w tmem GniSilllA; fooraacM atoo*-
w»» in 8^ i&xmce, la t9 mmm 
mxMtimm; lolM Ml&«» aa4 vera u«»d ia this 
imirtslipKlltw. 
4lt«»Epi« %@ p^em 'toais Mlxy^ t i»3^ <lalt la mmm «»ini •miionikf 
i^m l&m m» •memmi-m «mI mmmi%&.%B  ^ & fwtma9 «d»il-
Aom a^ aiT' mmeh tm, la %Im». moii fsroMtiac imt f»ilati a1>eat I e«iitl» 
im%mt im nlm ««r» @Maiaii4« :Sa oeatmat H %het failavas 
la la %mm ftla#« la tMs o^araaoa, 
mppiat stagia ai^ ts^a 5/^  laiii »ai. ifm | ta !§ lai^ s Xoac 
•mm oliMaat ia si3umM% mmiw 
to fiafllft af 09 v^aat la a l^lmt 
mm lawrlM&ir aatnift&aiaftt, a alii|^ « arjrttal of 
'teifts mm la l^» f^ yjmeMNi W u»lx« a aMmiWf^rm at a 
|»jrasitp'« of aloiat t fcmMii par iMpiare laali a%ev» atBrnn^ sla piatsora. 
fits sa^ ia vm growa If lawarlag ife#«®«imiW6ra iwm 112© tsa iOO  ^
m m 
& «niN3F tf hemw mM le pmm^m 
Aftw ipeattag l»t nomt&i :is t© oltasim 'bmm .«iagl» 
at:jsl£a& tsiif 'l^ t# Sti%#f' mm mm»m  ^
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14. SINGLE CRYSTAL MOUNT 
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If laetrntt^ l. 
ll»» %& !)« 1« mm€»- 1» » traifeftlll# 
•l.®et*©i#fe«.. ii» i# wmAlf ©f «r eflgpiMKr. 
If a tsmrm. &£ ftiivol is i»aA 
tlii. laffeasitt irm mmf tto© mnmt tim* laiptiajr 
ii« »• aad mw. MlmpW t® s «©»st®il *ai3tt»» Wm  ^
tM ptifSittal. 3ieM ftasat, m meimm ililcli. J« 
ffw ai.sl#3*%|© ,^. Slift tiiitaf# iwp s(W®»8. tl»' 9a.ii®t»9d«i 
til# mmm%m%im mM. m@4m tMiiig 
al©mt llBt »* <yr#3»tt«a o«ie»«. If I®® l«* a 1# 
•aa«i, tf aa^ l® mmm6t if TQitasf;# it Ho 
mmr^  at tim i^ t^e aM pits em fmm^» 1% is fmmA tlM.1 
#itli6s4. 
Sti» ««1N# Is^  till* ti£9»t«ipb%l.oa It mbQWi 
iia<pMsa%i«®a.lf i» fl^ pa* 3.|* «»y«lal wafsif i» mI  ^* 
4&4Nil»t# m& a «Qat|E  ^«f %mmm. i« i»peii»l tJb» l^ ttMii 
sM. iM#s «f %l«i fttwwAijr. iJ»t ftsspfisr i« JeiiuMl t« » feiN i^y 
e@tt«r vif t i^m%9 tf  ^tolisliim. tlui mA «i4M 
@f tlia  ^tli» !««• ©f fli« «ly# iiisfsiat I& li» «!««»*«• 
I|rt« «» witk ito%aa» la a Iwaiy i?fl*al 
© 
COPPER SPIRAL 









FIG. 15. DIAGRAM OF ELECTROPOLISHING CIRCUIT. 
•> 53 -
@f ©©fptt wir®- Sfet i^wO. t« imim l %« 2 
Ite •^ dent irnm %h» r^fstal, 4 loo smu f<w 
i@|.iNUl|@m @:f mci.t i» mleir «»• usftd f@i* l^ tui 
|3». %'km k%t m% alMmt 
li$ im%&i M 1^ i@ imsitr «»« § m$f^ i fiw san* 
mi& iiaiili#» wm m<eA XKf|pal*ily; Mtm a fm vom 
lli@ tol,mti«Hii %B9m9 imp Iti# 1% mlwfi  ^»a«^ t m»tam pri^ aiNiA 
'V tlMtX'tp&liiMag ji4M«3.a.»i nm&Wkm a.i%w thtt tdlutiMi 
tet %«®a %)sei ilaisft. fie fifties 3f li^ i aotietd aftt«r 
a iMr@r i» la ailA «t» »« l.«Hli<Kr t% is 
mc. msA at to a f^ dsatliii; Siir«dt 
wimiil. a. iorpiail ym imm& t® f3r@tei« « ^vttAir lba» mi 
"WWWftai ®b» potinttal atrsta the eUet3N»4«9 m» lB»f% 
a v^ lls tmilo Q&slljr W w%m, l^ tli %lm po««i-
titti itli«iFe t ftlts f&'mmi, m Wmn. 
m &0l^ m mtM WlM.m fos»«t oa %)m mstitmt 
11® «»». 
He* M.m -mviai. tmm sleut 1© to 30 <is> siosrtt ada.** 
ml«. M%m tUB mmim* m» l^t« #ol^ , aad oenaa IMH 
wsil^  afl®aS.6lh@4 
f@ aiPQlt mmMw i® ftm tl» 
stlmlte if:i^ »8lilig. tl« miiNBiiit. It it iasm Mwp*^  iA aittiU^A 
I 1 I 




















FIG. 16. DIAGRAM OF ELECTROPLATING CIRCUIT. 
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•yi0 pl&leA lA;sm £X&iiu»a eli«rft6t«i^ tti« of a 
Ift'l.f m Wm 1^ fMbftt &ii»^«ayed aaA 
 ^wmtmn afiwit n. smi itar &-ppmsf@m9, A fropo6«& «a^ laaalioft for 
tli« ii %1»% a^ t first tiM)» «l»i al«s»i &r« So«a oiti tlio eoffor •issSL* 
•eis^ sMl H  ^gmmtxf si %h» iem»'&mUw9ti. <iaMe lattio* 
Itipr-® l|. i#ig^  Sotujp i»t INiittindyaiae %ht fld^ QHits of tlu* 
indiottetlvo mm 
of MmmWt m Ite IM«M«s« 'of %Tm pXatoi siaft 
la^ w ire»8, it to plat* i». tlie^  »pt%m 
of liiSM. 
ii%8 of t&* m&%Mm sine 4i[|»ooit«4 om th« 
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"'WP'pf'B*w> "IFWI^W W1WW'^R<Iw*F " s^PlwIk^^^iPflRnW'iP'W^^i!* 
SfH  ^ 'liyiHlll^  'tNWI^ S^XNBrllBSINW' 
Is 'tlHfr il^ 3L3>#i^ j|i|f 8#flrtkS6#8' 'IBwi <ll9iB®SSIi#SS®Ml4, 'dSSltjlX® nnH 
It ^ mm %!>. Mi* 'me  ^pr#«fl&t»ilil3r mmmMm It tlH' ftiiri2^ f«ii«* IMI* 
t-aijmteift rn^m 'te iiiMwi»i.i#a. ML *i,)m»l.i yf#!##**## *it|ani|^  1  ^ tk- WBU&MKi 9# WPffWWWi ,W*^ 'WP*«ipiP' W-^|» •' 5PI-' **!**•'™^|(|K|W'.'I'.. W -w^* •-»iwwi't MI ii i> ij ^ ••' "' 
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IbM 1m 9k '#Wi'' '#<91 Hn# ntilji. 
fmm m mmmimlM mmm* «iil « Miiit 'i«i#«f«l«r# 
iwfiswiyifia^  IbiAdKW $3hs u^^ fesal. AwtiLjeeS. IfamiMi'Satihtiiiii- '-'Sltoi laMtsutf 
MK. MilHi Itil «femik1H.A  ^ Iflf «L iteiiiMit^  e®atlRBll*8 %iSiili^  miimatimM; 'eiBgaiSS tiSE' lttlileihi 
 ^'m§ »m^MUi0$, fm^m U $k0 44Mil)r«A iiii#«iMte»Ni« .f«K«l|«i|tl^ , 
tSh* iwftltty ittiBtoeell d^lmmitA  ^atliK A %|| timHiti'iifc' HlMfc^  <i>it#li'.mA4;iiatia..^  mifc^ iJiili.'' 
i«iii]i4 Mm mniM '»9mt UM •«§ * MllLt':iiMr*« 9it 
tMUnSage Mat Wwikaimt mmikA jwtw tmaWi -JjAiiMitiiriiMiiittiMfc^  ^-t«iii>^ ' -imamaKk *6 
lbi»it<t t-lwi seelsti'liSS' mfMiiy^  segiteliL' ''§&t .JMMntemjr:^ ''. 
& Ste® gi, fi^ gf$igi0lt 'fyMi$^0- UMI- '^ jii^ f 
IMntt '•BMI ,it«sM»1t i.mM -i* #m|. *iti66SiB.'t*Se» Ivldl IHliWaSBll** HAlteltSiaie '%MI Wfe* 
jMnm.'fe^ i^ t.'tMji nHMMp tiMK «^ iar vtsuliauf wstii tm, •6SiiAtSiiitill3'» <fat*.* i»gMiittfc 
I# mm  ^'Ite 
MM# i@ Hui' iiUMI' '•i-«*^ *w* fflntalA 4hn 1^ 1 iWSt5l#lS<wi. 'liil^  * 
fV '03Mli^  SISISS3L1W* 4t4|tllllla^  €>f l^ lfftA #f' f^ niMMlll Sil8l3M3,e tH 
-i(j^ 'l|:;^ i^ : lp|: 'HliiMI j9iislwiBSii8i'' iiiffiHil tessSS,# itmiy ihigMt%iti''iflliy 
l«f»t% .l» Itel 'df l»>f|ai HO: »i«A :ii^  Htl^ VHllL f«|lfl«im» 
H s^ si^ ntis^ ijpi'. $# ^^ jtiifffiy siytitofcS $jf -ii l,iif|pi- INMRIK' '#)f' J^ ummmmi JUI iNl 
%« «d&t3eiiM, Wm iMi^  lA pwnr iiik& 'tt^ m -liiM. IM» ciiiml. rMiltIk 
#jsa#ni «fc'*w*- luittA. 4.11 itiMMi* flii36sijS.eiMt3toj»* '' 
lA n^ ii %• i^ m ef j^ mliHiii^  «^li iN i^iilfti !« .fM. -
%te ^gsitsptsf i^ Mijifi'.f^ . 'iftw fji;fi|y<gi#' mmi^ # iiiMMftHii^  iSiBdtiB $IMI t^iiiniimi 
4W  ^  ^Wl 
12 
- 6 3 -
T ' T 
53ohm Bare Noninductive Nichrome Furnace Winding No.22 B8S. 
121 Volts, I(on): 2.3amp., i{off)= 0 omp., 
t(on)= 77.3sec., t(off)= 73.5sec., Av. Power = 144 watts 
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FIGURE 18. TRIAL FURNACE TEMPERATURE DISTRIB­
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FIG. 19. THERMOCOUPLE-CONTROLLED DIFFUSION FURNACE. 
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ltd# SM09F*BSiiiMas i%w 1N| Hk litiiiiriiii ffiiiftir i1 <t mui tiiOEii* Xlt imji 
St|ik(| ^^ 1^  HKjl Hil^  igil|M|M||gP|yil8^  lyNlVWMMVIi^ Wi 4l||P!ptA. V I^Sl SlWI' IpldHMI# 
%''il^ f^t'^ fe^ kdft. K'MK ' I^^ A: '^ t^'^ ikliiii^ ll'lllfc ift 
•mmm^Wm :^ •mm' WSm jliHHIffliP mma JpSM p^iirl^ p I^wlKiWII^  'fflP' p^illllliB jjj w«3|.''i»« 
IIIIM|'"SWM|B Hlwffi iBwy 'fnW' ^ f^ pyfiHBlltyi:*^  f m[|.)i'ir<ilKiii'i> 'SwwSsSNiii' 
yjj'^ Hijlill 'ttJ|JliltalNWt^  ''SWi^ pSkW 'li0IMANKi'» 'Ijf^ .wmif "IMWBIMI^ II^  1|AMISHM)MMW |^||)sMI 
# 'IfH 
111%  ^ jijif StiNlF Si(0t |^ 1f%t#ffi^ 'f^ f* iflflN 
ttaij.nA itihn <•»*«' Mm- HiMMl' its 16&6S. A'k fclMi Heiiril* ita irtiiitrti 
tit:, n, §m§ iMfciAinfc :|^ ' .i|L iifiiftt SittiliHiiylB'. SinllSF* HH 
lw« iBH.1m mmmm^  ^
4tf SBmWSWB 1Nif4i< iMMPyi dMl lllblilSiKlB* tufk HlifiMI. 
•fWWiSWi ISbB (SWiSSlSB# ffltwiffiLTII 4^  fft.|y f|H||i|!i|i|||' |^f Iflif 
tm njlf' ||ll43»Wtl Mfii ii|pifciip^ i»i.i^ i|^  
l» Sl^ teSWL 
IMil' '"iiiif- im;jiy|||i'§|i ^  i>"i»ift-y^ ii|g' yi*fititlf^ .# swsmnhI* 
SfctilHMilll VtfMl ilMMiMtiMMt- ISaII »l|lStSllli fiNli^ illHMMI 
'Sis^ wA •isssidNi'# 
1^ ®f  ^'iiiMHiiiiiii^  ^
®dlBI^ 9i^  
IPtofr m j^^ ljg i§0:. 
'in' 
( .4t.it 

































FIG.22. DIFFUSION FURNACE CONTROLLED BY A 
PLATINUM RESISTANCE THERMOMETER 
* n 
^KlMt^ ilMNK i^KP  ^ i^ |||^ ||liyill^  ^^ p^ ll^ l{l^ ll^ |l|^ ll|pBI^ I(|ll^  'IJI^ jl^ ij^ KIMMNMi^ t^ i^ lli^  l^^ lkiil^  "^ Iji^ llilll^  l^iPlSISIP^NMMViV ^^ K i^i^ ttiSyiyMli^ ||||IIP' j^fljlfjl^  
•t^ vmm HAe 
'Umi '^ i|ffi^ - igji Hid §fifflii'g(|fi jfi|j|>|| i|||. 'iiitiik- -SiiHi: f^ MiiyMlMi f#iiiliiiji<n 
MP I^i |K#fflHl, iSiyifc 4Mliiii$* Vlil^ iMi 44^  IBs |ii4N|MMi f'wifltfll^  iffllilltillil' 
IWB 'liliiS'' iM -^' tii;|||| iMIlippi^ liipfiMI ^ MWII UMI- sSliWtilWI' M9$t)t Ulit' IPiMilMlillHlil' 
'^ ^^ PNliSP |^NN i^it ''^ I^ N^&J|p j^jl^ ii^ lPtl^  Jl^ ^MI|RlHMi4Ni^  
itiHwp "frftfliifi Swwiii 'SititoiWN 
i^ i^ t^ifi^ t^  iiii-^  'i^ liriMMni' 'IMiiiiiMii^ NMl° iliMMMI 
'^ ttMiMMk ' UNll^ '^ 4t^ lidi' Itl'^  Milliil WiitfiiiliiMii' '%LmMlgimii^  413^ 11 Itil'ii'ifffrliMtff vipPiW' IMIIil wiiP IKIiiMSiQiniilllilF "Wiip- wwm s^^ mm ipii' 4iiPinipiii|p 
mmmAmtam. Hm ttAMf# iillll ^ liMl i^ iliaiyHi Hiiliil HHfelll ft 
'IB I^MiiiKSPfNPItt '^ iillKfllplMMi^  I^MMUMMRMMIIF l^l^ lfeiijp l^ pilNWilB 
iHHlrttil'ltt il tifc- ftll' AHA ' D#; '<M||k. iKIMMjllii# 1MIWilrfi''l*'^ '^ sf 
Ittt" fttt# «wi>%»<Mtii*iittifc i^iigiiiiiiMMiiMiit'• jritiiMiliti jta. li|^ || Mlil^ il&iUlM' 
iMi 
WPNI ': w MMi- mUm 'ISNRPMSMI llOmHI iml wVv w f|9P 1wS|liPIBi|-' ISP  ^MiMJiiNi 
f'iit lufctt ji«<iMMt- iMii* jiymyiii- «Miii' AMMI i^ it iJMil^ * flbMMi l^ iMHi Inii tk 
% • la«4/» Miw« « ii4«li ff » I/i Ml(»:«iM • MMMitt f't 
ti* Wamrnmm mmmM wsa 10 ,iia jtailiiii- .li^ i-Mi .2& iM  ^
iMi spfei 9t $ wM, wm $ IMBI' UMI iMgil Hi* iMiyis 
m^rn K *mmk>,Mm ffiSt 'lijkM « Ml 'lfl«l itti ilNMli f « i l f l f f  i  
Umi !Ui sSsi* '..... 
Wktm *t^ ttA1k<lmmtm tt^ g|W|||w|y^  igLgaMMA twait MgMMi' tjli I^ HI' WUtt 
jk 'Wri|Miiyfeiii >iUHki|K ttHMMlMittdll j^j^ lujii MHlklhft' MliiMli^ ' itiStkiL 
•.fliii 
•f 
IMiML <9 'tWHI W f^w.  ^
•I 
Tww  ^(wm  ^
'^ISn iNilMNyi vt w^siisitt^  
. nn^ w^wprjupi, ipppsF^p*-
mn if i*|i»tj^  till *19®!% iptpm* inni niM p^ ww$ 
wn .J^ . •!••• INNI|E SHI Sififlprp. s|||.' 
"dIdlS 0IIAIVy3D NO QNnOM 
d3131AI01Ald3Hl 3DNVlSIS3d lAlflNllVId >2"9I3 
3dlM l^ nNllVld 









S|^  jpp''^ ppjj 4iMi*jpi JN  ^ -fiipiNi lyitwii^  ®WM®WMMi- 'fi®iflii|jf 'jsp^ jps 
4'^  
tiiiittiitM i^ii«* iliiiitftii «i»*Mdli->iniii *»# My» -iigiiHiiii'iii iniHi Hfl iHiii' 
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e# iy^  taiit .|j|||gy||M|^  'ttW' ift^ MlyiyHHi t'iiii#f wmm iNiili iHi Hit liilt 
 ^Itt^ mwn 1^  M|k. mf^  IftiHi At "Mxit |H|i[M- ati^ tkmiit 'iilid^ tiil Jin jdMMHI* I^ A 
ma  ^ 'ilMim<<im i» 
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NORTON MIXTURE RA98 
ALUNDUM CORE 






FIG. 26. END VIEW OF CORE CROSS SECTION WITH 
CEMENT COVERED WINDINGS IN PLACE. 
;£ii Simm.,. tihS:-
iMIIIIWKMk'teeB *1"*^  IMfilhS '11, 'jhw §M Mamm 
,j|l 
Uki mmm% !• 
sRikdMNk. jMk :* wJMI VM VWMIHI 
IMli^  iMttlMMk 1N|' 
gum %# MMMMllil tiMI 
* •» 
'fSid jtewMi' iBisdHwtil lift Hiilt'Biff. iiftfUli (^Shitt 
idwiiw fmyy jid i^iMNiii* ' whd 'HHNI nf lAw 
^ ifjuffim* iMi isiiMMi isf A' immima 
)NE*' lllWHIw Sfc tlM «Ht» ' 
'MHNI lUI IMI ilMMflltli^ P&it 
Hli<wt, %(i iMIiSUl upt '•MbwS' Wi? HMt 
'ifittiMiiiMKlMi' mtll iMft; iilL'iMk liii 'IMMI^  
mmmm  ^Hik, "ippnw IMMK WRIf' 1AJHI1I IWIflM. ISfl'-VMR' 
'  ^ ihki^ KhI^' 
iiilM# «iiii%  ^ JL .aggiguiiiiii^  ^ j^ i 
iiiiMMiA 'HiSSl 'IfiiiPiiiii AiiiiMiiir' 
-MNIMi« illMI 'HHjlf IMMiNIHII'' 
" MinfvvMi mt^ ' mc iiMMiiiMiiMMi^  WSS' iw 
wmfl^ Slfw mw  ^ fppiv WmWfltf^  iw ifefliWtlllp HI# .llpjpffir JlMrV 
'ilto iMliiiii iillrtjtiitt 'iK Waif- iHIMiMMMbi iMMMif 
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CONTROLLER LEEDS a NORTHRUP ICE 
BATH C8 POTENTrOMETER 
FIG. 34. SETUP FOR TEMPERATURE CONTROL AND MEASUREMENT 
mt: llHH'. 
iflBiBtil- iftStlWWl-ISMI''I® "-liSS iSSS' MMIMMiillilMA''ii> - '•' 
SllBMN8Wi'lHiN|iywi HHi WKINl't# SttS-1||f' HH' i^lliiililMlilMP 
'^ ililfeiiMiiMiliNHi!^ *' fBHt IB' *wij ffffijlfcit' S# %i' iMNttWiiiWiiliSs "'' 
ti| flnjlir tr"^ gj||img Iflirti |j|#fti1lftfl1iftilfi ttet iNi iiNlSwiilliltW li^  lliiAi 
t'IIMIIiltt|i|i'lliM'iM " ' ' 
ii|t^ jj.i(ff([ flu aiwiW!** 86w IMMI ftfiiHI-^ -ff fffjiiffiifff ffliitt • it liiKMi 
iNMpNilft i# iMtiNMIIiili Ull Umi <NHBlflWS, jiMI $M wiidlliif f|»i tm j^ftr-
iWMi ai Hm ttytiMKnHf ffif ttttimitit :i)i'iiiiiiift m. i <»# iiik M Umi iliift 
wm #f idit 6@*i|s8Bii ipeMi# itowi* SowMiii'f Hi .iMrfi iiiliiiiwii|fv 
ii|MiNil^ l^ {A ill IMi 'QnS  ^ Umi swift iNiiMlidliiii 'iMb* 
ii «•» fimii :|i^  a»rtiiiitilf» H# iiiili% tf' 
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FIG. 43. 5819 PHOTOMULTIPLIER AND CATHODE FOLLOWER CIRCUIT. 
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DIFFUSION OF RADIOACTIVE ZINC INTO A COPPER 
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FIG. 48. DIFFUSION OF RADIOACTIVE ZINC INTO A COPPER 
SINGLE CRYSTAL DURING 110.50 HOURS AT 884"C. 
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FIG.49. DIFFUSION OF RADIOACTIVE ZINC INTO A COPPER 
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FIG.50. DIFFUSION OF RADIOACTIVE ZINC INTO A COPPER 
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FIG. 51. DIFFUSION OF RADIOACTIVE ZINC INTO AN ALPHA 
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FIG.52. DIFFUSION OF RADIOACTIVE ZINC INTO AN ALPHA 
BRASS SINGLE CRYSTAL DURING 721.94 HOURS 
AT 754X. 
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53. DIFFUSION OF RADIOACTIVE ZINC INTO AN ALPHA 
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